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Introduction
The open cluster Trumpler 2 is located near the famous rich clusters h and χ in the Perseus constellation. Its equatorial and galactic coordinates are: α = 2 h 37 m 15 s , δ = +55
• 59 ′ ; ℓ = 137.
• 4, b = −3.
• 89 (2000.0) . In the Trümpler (1930) catalogue it is classified as II 2p (a pure cluster with little central concentration). All that was known about the cluster to the present day is based on the data from the Washington catalogue "Photometry of stars in Galactic cluster fields" (Hoag et al. 1961 
)(HJ). For Trumpler 2
it included UBV photoelectrical photometry of 28 stars in the 15 ′ × 15 ′ area and photographic photometry of 133 stars in the circle R < 22 ′ around the supposed cluster center. All the contemporary determination of the cluster parameter are based on that data ( Fig. 1 a&b presented the Color-Magnitude diagram(CMD) and the two-color diagram of the cluster from that study). The existence of the cluster itself was not confirmed by any other original papers. This area was never investigated kinematically on the base of proper motions. Our paper has to fill this gap.
Astrometry
Proper motions
The observational material belongs to the Normal astrograph collection of the Pulkovo observatory and dates from 1937 to 2000 (Table 1 ). The scale of the Normal astrograph plates is 60 ′′ mm −1 . The cluster region star positions from the USNO-A 2.0 catalogue were used as an additional plate (epoch 1954.8 ).
All of the plates were scanned by means of the automated measuring complex "Fantasy" of the Pulkovo observatory. The description of the complex was presented in Frolov et al (2002) (FJA) . The positions of the 2362 stars in the area 80 ′ × 80 ′ centered on the cluster Trumpler 2 up to the limit magnitude B = 16.25 mag were measured.
Positions of some faint stars were not measured on all plates because of the poor quality of their images. So from three to seven stellar positions were used to derive proper motions(PM). PM were determined by the line-method. The details of this method were presented in Jilinski et al.(2000) . The deepest plate K376 with the faintest images was considered to be the central plate. It was orientated by means of the stars positions from the "Tycho-2" catalogue. Then all the other plates were reduced to this central one.
For that reduction were selected 72 reference stars in the interval between 13.5 and 14.5 mag. The rms errors of derived PM are: σ x = ±4.1 mas yr −1 , σ y = ±4.2 mas yr −1 . The analysis of error distributions demonstrates that they increased from 3.9 to 4.2 mas yr
with the increasing of the distance from the area center and from 3.1 mas yr −1 for stars with the magnitude B < 10.5 mag to 4.4 for B > 16 mag stars. The astrometrical results are given in the Table 2 which columns contain: 1 -the star number, 2 -the star 
Member segregation.
The selection of cluster members was made for stars located in the circle with the r < 16 ′ around the cluster center. That region contains 313 stars with determined proper motions.
Blended images and stars measured only on two or less plates were expelled. The size of this circle was selected according to two reasons: first, it should be large enough for not to miss the cluster members from the corona, second, not be too large to litter the vector point diagram (VPD) with a large amount of the field stars. We used the method in which membership probabilities, magnitude equations (ME) and parameters of the star distributions on the vector point diagram (VPD) were determined step by step in iterative process. The details of this procedure are described in FJA. The starting selection was realized in the circle with the R< 10 ′ centered on the Trumpler 2. As a first approximation stars with the photoelectric BV magnitudes from the HJ were considered to be the cluster members. Based on proper motions and magnitudes of these stars the magnitude equation (ME) was studied and the proper motions of all stars were corrected for it. Then at each step characterized by increasing value of R (+2 ′ ) the parameters of the bivariate Gaussian distributions of proper motions, circular for the cluster and elliptical for the field, were computed by the Sanders method (1971).
The preliminary selection of the cluster members had been made in each iteration step.
Then the proper motions were tested for the ME. If it had been revealed then all the PM in the catalogue were refreshed. The latest step was made for the stars in the circle with the radius R< 16 ′ . It is important to note that it is impossible to divide stars of All the values are in mas yr −1 . They were used to calculate the individual membership probabilities of the stars in the area by the formulae:
where N c -normalized number of cluster stars, N f -normalized number of field stars, µ xi , µ yi -proper motion in x and y for the i th star.
The resulting histogram shows that the stars with the probabilities P > 85% can be considered the cluster members (Fig. 2) . The whole amount of such stars is 192. The final VPD is presented in Fig. 3a . Cluster members are plotted by the solid dots, field starsby the crosses. 
Photometry
The final conclusion of the star membership was based on two criteria: its proper motion and its position on the CMD. Only small part of situated in the central circle stars has got the initial UBV-photometry(HJ). The B and V magnitudes of the rest stars were determined partly as by-product of astrometric plate measurements (image diameters) or by our original CCD-observations and partly were calculated from the infrared J,H,K magnitudes from 2MASS catalogue by the derived transformation formulae. Unfortunately due to the technical reasons we were able to obtain CCD-magnitudes only in the area of 17 ′ × 24 ′ . The identification map of the central part of the cluster is presented in Fig. 4 .
The star number from the Washington catalogue is indicated in front of the author's number. Data available from the all different sources of the broadband photometry for each star are presented in Table 3 , which columns contain: 1 -the star number according to Table 2 , 2 -the radius-vector,3 -the specific numbers from 1 to 10 corresponding to photometry data, 3,4-B and V magnitude,5 -B-V, 6 -notes. The description and correspondent comments of the specific numbers which mark the sources of photometry are given in in Table 4 , which columns contain 1 -the specific number (S/N), 2 -photometry band, 3 -source of the material, 4 -the area dimensions in arcmin, 5 -the photometric errors in magnitudes.
Notes for specific numbers:
1 and 2. While plotting the characteristic curve V the systematic difference between photoelectric and photographic values (V pe − V pg ) = 0. m 01 in HJ catalogue was detected. given according to the photometric study.
It was taken into account. The same difference was detected for the colors B-V.
3. The real precision of the photometric data given in Tycho -2 catalogue for stars V T > 9 mag is much lower then claimed. That's why we preferred alternative sources for these stars. 4. V -magnitudes were obtained from original observations made with the 320 mm mirror astrograph ZA-320 of the Pulkovo Observatory equipped with the CCD-receiver ST-6 with a fixed TC241 matrix (Bekyashev et al.(1998) ).
V -magnitudes were calculated with the J,H,K magnitudes from the infrared 2MASS
catalogue by the derived transformation formula : with a fixed TC241 matrix (Bekyashev et al.(1998) ).
9,10. B -magnitudes were calculated with the J,H,K magnitudes from the infrared 2MASS
catalogue by the derived transformation formulae: Table 3A contains the additional magnitudes B and V obtained by means of CCDphotometry for stars which brightnesses are less than the limit sensibility of the astrometric plates. Their numbers begin with the 3 on the identification map of the central part of the cluster (Fig. 4) . Columns of the Table 3A contain: 1 -the star number, 2,3,4 -B-magnitude, its error and the number of observations, 5,6,7 -V-magnitude, its error and the number of observations. As the standards for these observations we took Washington photoelectric and partly (for the faint stars) photographic photometry. Errors of the magnitude determination were defined as external relative to the standards. Photometric data from the Table 3 
Analysis and conclusion
Stars of the IV and V luminosity classes falling on the CMD into the ±3σ B−V interval from the cluster main sequence were considered to be the photometric cluster members.
As the average error of the color index determination rises from the bright to faint stars approximately from 0.02 mag to 0.11 mag the width of the MS band increases.
In order to determine the mean absorption in the region of the cluster the two-color diagram (U − B) ∼ (B − V ) was plotted using the HJ U BV photometry only for the 44 astrometric cluster members with P ≥ 85% falling on the MS. The catalogue of the stars in the central circle (R< 16 ′ )is presented in Table 5 . Its columns contain 1 -the author's number, 2 -sign of membership, 3,4 -the rectangular coordinates of star(arcmin), 5 -the distance from the center (arcmin), 6,7,8,9 -the proper motions and their root-mean-square errors(mas yr −1 ), 10 -the number of the astrometric plates, 11 -the membership probability, 12 -the photometry specific author's number (see Table 4 ), 13,14 -the star magnitude and color. 1941 36.70 -3.19 0.51 prob The estimation of the age of the cluster is based on the grid of isochrones published by the Padua research group 3 and described in the paper Girardi et al.(2000) The superposition of various isochrones on the CMD shows the perfect coincidence of the 8.913 × 10 7 yr isochrone for Z = 0.019 with the cluster diagram. The accuracy of age determining depends on the grid step (±0.05logA). Corresponding to this isochrone the turn-off point of the MS is (B − V ) 0 = −0.16 mag. The cluster luminosity function is plotted for 148 cluster members (Fig. 7a) . As illustration the luminosity function for the field star is presented here too. The cluster mass function was plotted using only stars of the cluster MS located lower than the turn-off point M V = −0.41 mag (Fig. 7b) .
Star masses were calculated using the data from the work of Girardi et al. (2000) . of stars with the mass about 2.8M ⊙ . This feature is observed also on the CMD for the M V ∼ +0.7.
Variable stars.
In the studied in the 80 ′ ×80 ′ area where star proper motions were obtained eight variable stars from the the General catalogue (GCVS) of Kholopov (1998) were found. All of them are situated far from the center of the cluster (R > 15 ′ ) and hardly belong to it in spite of the the fact that they lie in 2 √ 2σ circle on the VPD. Their data are given in the part A of Table 6 . Its rows contain 1 -the GCVS star indication, 2 -the author's number, 3,4 -the right ascention and the declination of the star, 5 -variability type, 6 -the distance from the center, 7,8 -B, V magnitudes from authors photometry catalogue (Table 3) Table 6 . Its columns contain 1 -the SD star indication, 2 -the author's number, 3 -the maximum brightness amplitude, 4 -the mean magnitude, 5 -the mean error of the magnitude determination, 6 -the number of the reliable observations during the whole period, 7 -quality of observations, 8 -the distance from the cluster center,9 -membership, 10,11 -B, V magnitudes, 12 -the photomety specific number from the Table 3 . Star magnitudes in the SD were determined in the natural system which was close to V band. Curves of the brightness variation do not permit to determine the types of the variability because of the low quality of the most of the observations. Unfortunately the technical reasons did not permit the investigators to observe the bright stars and made impossible to compare their results with the works of the other researchers. By the way this obstacle in particular prevented us from the verification of our supposition of the variability of the probable cluster member star N 1045 (the red giant).
